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fi,SFM(t) = fc +m cos(2pifmt+ θ)
}
ψ = [fc, m, fm, θ]


¦ ¶Áu_
¸
í
fi,HFM(t) =
f0
1+frt
}
ψ = [f0, fr]

¸
dﬃj {¶tﬃpgZE\nHrﬁldﬃbbg\bHtﬃv]A_ ldqv	t#n[bg`ch#jkdﬃlrt#ofmtﬃjE\j p*bHo:d{X\\ﬁwkjE\ﬁ`cjErlc~EE`ijh
äå
Ð æﬃÒÐﬃçWÓè9ãè
åé
Óè9ãﬂê$Ó
à
ê
Þ
ÒIÔÒgæ
Þ
ÒCÑkÔ
á
ëâÔÓWÐ
á
dﬃjEÑXÓ
Þ
è
ÞG8
Óiì
Þyá
ÓÉâ
Þ
ÐﬃÒ
ß
ﬁXß
ý

ÐﬃÒÐR
Þ
ç
Þ
Ò/¬ì"ç,ÓfÐﬃçWÓÔâ¿ÐﬃâXæ
á
Ðì9ì"Ó #ègÐﬃçWÓÔâ
Y[ZE\Cwknbpﬂbxp*\ﬁmf`cj^dﬃ~!p*t#o:dp*`crb`ih#jEdﬃl!rﬁldﬃbbg`wkrdpg`it#jng\ﬁ5~E`in\bp*Z\v	t#nodpg`it#jtﬃvÈb`ih#jkdl
rlidﬃbgb\bkdbg\¶tﬃjp*ZE\t#Eb\nﬃ\r9Zkdﬃngdﬃrﬁpg\n`ibpg`irﬁb!_Ètﬃn\Ä­Edo:mElc\ﬃ}$`cv¢dIng\dﬃlb`ih#jEdﬃlÈrdﬃj
\"­!ZE`cE`cp
J
rﬁldﬃbbg\b=tﬃv]A_ ldqy}Ep*ZE\yb\ﬁp=tﬃv]A_ v	~jErﬁpg`it#jkdl¢rlidﬃbgb\bHrdﬃj|X\\ﬁwkjE\ﬁzdﬃb
D = {Cv}v=1,2,...,J

ŁÛ 
Y[ZE\jE\Ä­!pebp*\ﬁms`ib=p*twkjEzpgZE\^t#m!p*`io:dﬃl(mkdn*dﬃof\ﬁpg\nﬃ\r"p*t#nﬁ}
ψ¯
}

dﬃjp*ZE\ﬁng\"v	t#ng\^tﬃm!
p*`codﬃl]A_ºv	~EjEr"p*`ct#j¢}
f¯i,Cv(t)
v	t#n=\dﬃr9Z
Cv ∈ D
}kp*ZkdpwEpgb=pgZE\I\ﬁbpg`io:dp*\ﬁ½]A_C}
fˆi(t)
}
`ij|dli\dﬃbpHb$~Edﬃng\ﬁbb\jEb\ﬃ
Y[ZE\wEpgpg`ijEhtﬃvkdp*dp*tli`cjE\dﬃnuli`ij\b}¢dﬃjEÏo:t#n\^h#\ﬁjE\ngdﬃlil{zmXt#lc{$jEt#of`dlv	~Ejrﬁp*`ct#jEbﬁ}
~Ebg`cjEhzlc\dﬃbxp^bg5~kdng\b^wpgp*`cjEh`cb^dqC\ﬁlilC\ﬁbp*dﬃEli`cbgZE\ﬁ¹p*\ﬁr9ZEjE`c$~\¿ŁﬃÚÁtq\ﬁ#\ﬁn}pgZE\
wEpgpg`ijEhtﬃv¬kdp*d:p*tjt#jEli`cjE\dnoft!\lib

jt#jEli`cjE\dnmkdn*dﬃof\ﬁpg\nu\ﬁbpg`io:dp*`ct#jÈ`ibo:t#n\
rt#ofmElc`irdp*\ YtwkjE
ψ¯
}

dﬃjE
f¯i,Cv(t)
v	t#n¨\dﬃr9Z
Cv ∈ D
} qC\uZkd#\u~bg\d
¼
dﬃnghﬃ\Ä
Ö
rdli\¶t#mpg`iof`idp*`ct#j dﬃlch#t#ng`p*ZEo pgZkdpf`ib¥dsbg~Ebgmkdr\½pgng~Ebxpfng\hﬃ`it#jÕof\ﬁp*Zt!Õkdﬃb\
t#jpgZE\I`cj5pg\n`it#n.$ng\GOk\r"p*`cﬃ\
×
\ﬁq[pgt#jzof\ﬁp*Zt! ÀŁﬃÛ,ÈY[ZE`ibo:\"p*ZEt$½qCdﬃber9Zt#bg\ﬁj¿dﬃbu`p
dﬃlilctqHbv	t#nbg\"pgpg`ijEh~EmEmX\ndjE^litq\nt#~jEEbtﬃjIp*ZE\
L
mkdﬃn*do:\"p*\n£#\ﬁrﬁpgt#ndﬃng`idﬃElc\b}
~EjElc`i®ﬃ\
¸
\`i~Eo^
Ö
rdﬃli\Idﬃlih#tﬃng`cpgZEofb[bg~Er9ZÏdﬃbupgZE\¥Çydﬃ~EbbA
×
\ﬁq[p*tﬃj¤djE
¼
\ﬁﬃ\j5\ﬁngh
¸
dﬃn$~Edﬃngp=of\ﬁpgZEt!byÀ¦#ª
Ł!
ª°9Ñ|Æ®±Åò
E°9²u°9µ±}´n±}²ﬁ±­n´g¬~µ(°9´g¬®¶h³#²n±­g¼|Æ~´n­Q¸¶h²e³r¶h¬®­g¿ﬂµq¼|Æ~´g¬®¾¶hµ¯¶h³r±}³´­g¬~ºP³N°9Æ®­
Component
f
f
f
m
f
f
f
r
o
c
s
r
o
θ
ψ True Value
0.05
0.25
0.025
mean
0.0499
0.2499
0.0243
0.0020.002
0.0
0.3 0.3002
std
0.0094
Estimate Values
LFM
SFM
HFM
−0.0129
9.766e−5 9.775e−5
−3.258e−4 −3.250e−4
2.58e−4
4.731e−7
8.725e−5
1.762e−4
2.780e−4
1.038e−4
5.697e−7
Ö
`ihﬃjkdﬃlÈrt#ofmXt#jE\j pgbdﬃn\rﬁldﬃbbg`cwE\~Eb`ijEhp*ZE\
¸zÖ
Ì X\ﬁp.q\\j¶pgZE\ut#m!p*`io:dﬃlE]A_¤mkdﬃn*d
o:\"p*n`irIoft$E\l`ijz\dﬃr9Z¿rldbgb}
f¯i,Cv [n]
}(dﬃjEzpgZE\\bxp*`io:dpg\z]A_tﬃv¬pgZE\rt#ofmXt#jE\j p}
fˆi[n]
kY[ZE\bg`ch#jkdﬃlrt#ofmtﬃjE\j pHrlidﬃbgbH`cb[E\ﬁpg\ngof`ij\|dﬃb
arg min
Cv∈D
{∑
n
(
f¯i,Cv [n] − fˆi[n]
)2}

¦ﬃª 
ﬁXß
ý
ßÉþ
6Èëâkç	ê
Þ
çWÓès6ÈÓ
à
âXÐ
á
ì
Yt:E\oft#jEbxp*ngdp*\yp*ZE\mEngtﬃmt#b\½rldbgbg`wkrdp*`itﬃj½mEnt!rﬁ\E~ng\ﬃ}Èp*\ﬁbpg`ijEh¥qdburtﬃjEE~Er"p*\
t#jp.q\j p.{bx{$j5pgZE\ﬁpg`ir}EjEt#`cb{#}$o^~Elp*`crt#ofmtﬃjE\j p¬bg`ch#jkdﬃlcb5Y[ZE\e\ﬁp*\ﬁngof`ijE`cbpg`irHmkdﬃnxptﬃv
p*ZE\o^~Elp*`irﬁt#ofmt#j\j p£bg`ch#jkdﬃlcb~Eb\^`cjpgZE`ibbg\ﬁrﬁp*`ct#j^rﬁt#jEbg`cbptﬃvEp*Z\Cb*do:\
¼
_
¸
}
Ö
_
¸
dﬃjEIÁu_
¸
rt#ofmtﬃjE\j p*b~Ebg\ﬁ^`ijbg\ﬁrﬁp*`ct#j^¦

b\\_`ihEÚ ÄYq\j p.{Ing\dli`idp*`ct#jEb(tﬃvEng\dl
bp*dp*`ct#jkdﬃnx{|qHZ`cp*\Çdﬃ~bgbg`idﬃjzjEtﬃ`ibg\qH`cp*Zzd
Ö×uØ
tﬃvAÛﬃE·u}q\n\\dﬃr9Z¿`ijE`c$`i~kdﬃlil{
dﬃEE\ﬁ|pgtp*ZE\yE\"p*\no:`cjE`ibxp*`cremkdﬃnxp[p*t¥v	t#ngoÝp*ZE\7p.q\j p.{|bg`ihﬃjkdﬃlibﬁ
].jp*Z`ib¨E\oft#jEbxp*n*dp*`itﬃj¢}5`cp¨qdﬃbCdﬃbgb~Eof\¿ÐuÑXÒÄÓÔÒ"ÓÈdjkdﬃlc{$b`ib¨ng\ﬁﬃ\dﬃlc\
J = 3
rlidﬃbgb\b
tﬃvX]A_zldqÕqC\ﬁng\H\"­!ZE`cE`cpg\ {^pgZE\[b{$j p*ZE\"p*`cr[bg`ihﬃjkdﬃlQD
¼
_
¸
}
Ö
_
¸
dﬃjEfÁu_
¸
rt#ofmt
jE\j pgbX].j|pgZE`ibH\"­dﬃofmElc\ﬃ}Èdﬃrﬁr~Engdﬃrﬁ{tﬃv]A_ºrﬁt#ofmt#j\j p=rldbgbg`wkrdp*`itﬃjdﬃjEzdrr~n*dﬃr"{
tﬃvmkdﬃn*do:\"p*\n[\ﬁbpg`io:dp*`ct#jq\ng\yp*\ﬁbpg\¢
Y[ZE\=rldbgbg`wkrdp*`itﬃjmEngt$r\ﬁE~Eng\HmEnt!`cE\:dﬃj¥\"­!rﬁ\lilc\j p¨]A_Ïrﬁt#ofmt#j\j p¬rlidﬃbgb`cwkrdp*`ct#j
n*dpg\¥tﬃvuª#ª `cjsp*ZE`cb7E\oft#jEbxp*n*dp*`itﬃj¢¢Y[Zkdp`cb}¢\"#\nx{¿rt#ofmXt#jE\j pyqCdﬃbrﬁt#ngn\r"p*lc{
rlidﬃbgb`cwk\ﬁI`ij pgt\ﬁ`cp*Z\n
¼
_
¸
}
Ö
_
¸
t#nÁ_
¸
Y[ZE\mkdﬃn*do:\"p*\n£\ﬁbp*`codp*`itﬃj7ng\b~Elcpgbdﬃn\
bg~Eofo:dﬃng`c\¿`cj¤YdﬃElc\:¦!}(bgZEtqH`ijh½p*Z\fpgng~E\¥dﬃli~E\v	t#n7\dﬃr9Z«mkdn*dﬃof\ﬁpg\n}£djEÏpgZE\
o:\dﬃj dﬃj bp9djEkdﬃnº\ﬁ$`dpg`it#j

bxp*ÈItﬃv[pgZE\\ﬁbp*`codp*\¤ﬃdli~E\ﬁb^t#\n^pgZE\p.q\j p.{
jEt#`cb{µb`ih#jkdlib[]¯p|rdﬃjÜX\¤b\\ﬁj»v	ngtﬃo Ydﬃli\Ï¦ÕpgZkdp½dﬃrﬁr~Engdp*\Ï\bxp*`io:dpg\btﬃvIpgZE\
mkdﬃngdﬃo:\"p*\ﬁndﬃli~\bv	tﬃnp*Z\IE\"p*\no:`cjE`ibxp*`crrﬁt#o:mXt#jE\ﬁj p*bq\n\¥dﬃr9ZE\ﬁ`c#\ﬁzv	t#nu\dﬃr9Zstﬃv
p*ZE\yjEtﬃ`ib{o^~Elp*`irﬁt#ofmt#j\j p[bg`ch#jkdﬃlcb
Ł#Ł
α α
α
2
1
Bp
Bp1
2
B0
Time (t)
Fr
eq
ue
nc
y 
(f)
Â¬~ºrÇSðï ÇrÁIÆ~Æ~¼r­g´g²u°9´g¬®¶h³&¶9¸´g«|²n±±¡¯|¬®±¾±pESÂë ¸m¼|³r¾}´g¬®¶h³#¯N°9²u°9µ±}´n±}²n­Ç
ﬁXß
ý
ß
ý
@
ÞG8
é
ÔÒ"âtZ;>u6ÈÓ
à
âXÐ
á
Å
ldﬃbbg`wkrdpg`it#jftﬃv(pgZE\ujE\"qHtﬃngjÌ¬Ì¨Ç¾b\`iﬁ~Eng\rt#ofmXt#jE\j pgbCqdbwknbpHdpp*\ﬁo:mpg\:`ij
À¦!$dﬃjEv	~EnpgZE\nE\ﬁp*dﬃ`ilc\y`ij:ÀŁﬃÃ,].jŁÃ}i¦!}ﬁp*ZE\¨jE\ﬁqHXt#njÌ¬ÌÇq\n\Cb~E$Ë\r"p*`#\l{
rlidﬃbgb`cwk\ﬁ|`cj p*tdﬃng`ct#~Ebv	t#no:b[tﬃv
¼
_
¸
mkdpp*\njEbHqHZE`ir9Z|`ijErﬁli~E\¢í
• ¼
_
¸
mkdpgp*\ﬁngjEb[qH`p*Z5~kdﬃbg`0$rtﬃjEbp*dﬃj pv	n\5~E\jrﬁ{#
• Ö
ZEt#np
¼
_
¸
mkdpp*\ﬁngjEb[qH`cpgZ$~Edﬃbg`0$rt#jbp9dj5pHv	n\5~E\jrﬁ{#
• ¼
_
¸
mkdpgp*\ﬁngjEb[qH`p*Z|df\rn\dﬃb`ijEhfmkdpp*\ﬁngj¢
•
îﬂ`c\r\"qH`ib\
¼
_
¸
mkdpgp*\ﬁngjEbﬁ
]¯pqCdﬃbﬂbgZEtqHj¥rlc\dﬃnlc{y`cj¶¦}ZEtqC\"#\ﬁn}#p*ZEdpﬂjE\"qHt#nj¥Ì¬ÌÇ³bg\ﬁ`i~ng\[Zkdﬃbduj5~Eo^X\n
tﬃv
¼
_
¸
mkdpp*\ﬁngjEbHqH`cpgZ|`cjErn\dﬃb`ijEh¥v	ng\ﬁ5~E\jEr"{#}ÈqHZE`ir9ZqCdﬃblc\ﬁvÉp=t#~p=tﬃvp*Z\rﬁldﬃbbg`cw!
rdpg`it#jb\ﬁp=`ijÏÀŁﬃÃ}A¦,
Y[ZE\umngt#mXt#bg\ﬁrtﬃo:mXt#jE\ﬁj5prlidﬃbgb`cwkrdp*`ct#j¥mEngt$r\ﬁE~En\uqdbdﬃmEmli`i\ﬁfpgtpgZE\uj\ﬁqHXt#ngj
Ì¬ÌÇµbg\ﬁ`iﬁ~Eng\b`ih#jEdﬃl

rrﬁt#ng`ijEhupgtup*Z\bg~E5Ë\rﬁpg`cﬃ\[rldbgbg`wkrdp*`itﬃjItﬃvÈjE\"qHtﬃngjÌ¬Ì¨Ç
bg\ﬁ`i~ng\frt#ofmtﬃjE\j p*b`ij?¦}9ŁÃ}*¦ﬃ}*¦ Ł,}¢p*Z\:t#jlc{zrﬁldﬃbbg\ﬁbItﬃvC]A_lidq \"­!ZE`cE`cpg\Ï`ij
jE\ﬁqHXt#nj Ì¬ÌÇÍb\`iﬁ~Eng\:dﬃn\
¼
_
¸
dﬃjE¹m`i\rﬁ\ﬁqH`cbg\
¼
_
¸ 
î
¼
_
¸
 2  Ó ßWÞß J = 2
Ä
Y[ZE\^]A_aoft$E\l,}
fi(t)
v	t#nHp*Z\Ip*ZEn\\^m`i\rﬁ\^î
¼
_
¸
rlidﬃbgbtﬃvv	~Ejrﬁp*`ct#jEb`ibu\Ä­!mEng\ﬁbgbg\ﬁ
dﬃbÀ¦#Ł
fi(t) =
α1 − α
2
|t−Bp1|+
α− α2
2
|t−Bp2|+
α1 + α2
2
t−
α1
2
Bp1 −
α2
2
Bp2 +B0

¦!
qHZE\n\
ψ = [α, α1, α2, Bp1, Bp2, B0]
Y[ZE\¬mkdﬃn*do:\"p*\nb£tﬃv!pgZE\v	~EjEr"p*`ct#jdﬃng\ﬂE\ﬁo:tﬃj!
bpgn*dpg\¿`ij¿_`chEÃ¢Á=tqC\"#\nﬁ}(`ijst#~nerlidﬃbgb`cwkrdp*`ct#jztﬃv¬p*Z\jE\ﬁqHXt#ngjÏÌ¬Ì¨ÇÝb`ih#jkdl
rt#ofmXt#jE\j pgb}Ètp*Zp*ZE\
Ö
_
¸
dﬃjE½Áu_
¸
rlidﬃbgb\b=tﬃvv	~Ejrﬁp*`ct#jEb[q\ng\`ijrli~E\

Ó
ßWÞß
J = 4
Ä
Y[ZE\yjE\ﬁqHXt#njÌ¬Ì¨Çõbg\ﬁ`iﬁ~Eng\7rﬁt#o:mXt#jE\ﬁj p[qH`cp*Z¶pgZE\7litq\bpHv	n\5~E\jrﬁ{¶rﬁt#j p*\j p

b\\
_`ihEÂ#Ä}#ng\"v	\ngn\fp*tyv	ngt#oõZE\n\t#j:dﬃb¬rtﬃo:mXt#jE\ﬁj5p¨t#j\ﬃ} qdbrﬁldﬃbbg`cwE\fdﬃbdî
¼
_
¸
2 à­g¼)v(¾}¬®±}³´>³¼|µÅÑd±}²ﬁ¶9¸¢SÂë6¯|¬®±¾±­Q¸¶h²;°9¯|¯|²n¶Ú ¬~µ(°9´n±}Æ~¿&°öCC­n±¾¶h³r·Ë¯±}²g¬®¶·Ë¶9¸á	á<â
­n±}¬ba¼|²n±<Ì/°h­+¸¶h¼|³r·q´n¶>Ñ±	´g«|²n±±xw òPöy ÇªQ«r±}²n±Y¸¶h²n±PÉ9´g«r±7´g«|²n±±<¯|¬®±¾±7E£SÂëé¾}ÆÛ°h­n­¶9¸|¸]¼|³r¾}´g¬®¶h³r­
ÌQ°h­e¼r­n±·ﬂ¸¶h²e¾}ÆÛ°h­n­g¬ãÊN¾°9´g¬®¶h³SÇ
Łﬃ¦
rt#ofmXt#jE\j pCY[ZE`cb¶t#$Ë\r"p*`#\sng\ﬁbg~Elp¶bg~mEmtﬃnp*bpgZE\zmEn\ﬁ$`itﬃ~Eb¶bg~E5Ë\rﬁpg`cﬃ\¿wEjEE`ijh#b
tﬃv?¦}ÄŁﬃÃ!}Ä¦#}9¦ ŁÁtq\ﬁ#\ﬁn}pgZE\bg\ﬁrt#jºrﬁt#ofmt#j\j pIqCdﬃbrlidﬃbgb`cwk\ﬁ dﬃbdj
Ö
_
¸
rt#ofmXt#jE\j p|dﬃrﬁrt#nE`ijhÕpgt p*ZE\smEnt#mXt#bg\ﬁ»rﬁldﬃbbg`cwErdpg`it#jµbr9ZE\of\ﬃHY[ZE`cb¶`ibd jE\ﬁq
wkjEE`cjEhEÈ]¯pudﬃlibtbgZtqHbp*ZE\mtﬃpg\j p*`idﬃl(tﬃvpgZE`ibHp*\ﬁr9ZEjE`c$~\Iv	t#nHv	~EnpgZE\n=rlidﬃbgb`cwkrdp*`ct#j
tﬃvXjE\ﬁqHXt#nj:Ì¬Ì¨Ç»b\`iﬁ~Eng\[rﬁt#ofmt#j\j p*bﬁ}ﬃqHZE`ir9Z¥qH`ilcl!X\[~pg`ili`c\ﬁI`ij^v	~!p*~En\[ng\b\dﬃnr9Z¢
z 3VWöU TööVWRXOaøEOS{jRXOU úWTöVWRXO
Y[ZE\eo:dﬃngn`dﬃhﬃ\tﬃv£`codh#\HmEngt$r\ﬁbgbg`cjEh^p*\ﬁr9ZEjE`c$~\bHdﬃjEYH_«ng\mng\b\j p9dp*`itﬃjEb[dﬃmEmX\dngb
ZE`ihﬃZElc{bg~E`p9dﬃli\v	t#n(]A_\bxp*`io:dpg`it#j¢ﬁîﬂng\"!`ct#~Ebdpp*\ofmpgbtvEdﬃmmElc{$`ijh[`io:dﬃh#\mEnt!rﬁ\bbx
`ijEh7pg\r9ZEjE`c5~E\b¬p*tyYH_sng\ﬁmEng\ﬁbg\j p*dp*`ct#jEb}XÀÙXª}#ZEdﬃ\udlil\ﬁo:mlit{#\ﬁ:bt#o:\[oft$E`cwk\ﬁ
#\ﬁngbg`ct#j¹tvCp*Z\Á=t#~Eh#ZÏp*n*djEbv	t#no p*t|\bxp*`io:dpg\¥pgZE\f]A_»dﬃj¹mkdﬃngdﬃof\ﬁp*\ﬁng`c\p*ZE\f]A_
v	~EjEr"p*`itﬃj¢5Átq\ﬁ#\ﬁn}!odﬃj {¥lc`iof`cp9dp*`itﬃjEbdng`ib\=qHZ\j~bg`ijhp*Z\uÁ=t#~Eh#Z¥p*ngdﬃjEbv	tﬃngoÆtﬃv
p*ZE\YH_n\mEn\b\j p9dpg`it#j½v	t#nH]A_º\ﬁbp*`codp*`itﬃj¢EY[Zkdp`ibﬁ}ÐIÑXÒÄÓÔÒÄÓ®5jEtqHlc\Eh#\tﬃvﬂrﬁt#o
mtﬃjE\j p]A_¤rlidﬃbgb¨`ib¬n\5~E`in\v	tﬃndrr~n*dpg\]A_Ï\bpg`io:dp*`ct#j¢}#tﬃjElc{tﬃjE\rﬁldﬃbbtv¢p*ZE\=]A_
ldqõrdﬃjÏ\\Ä­!ZE`iE`p*\ﬁÏ {spgZE\bg`ch#jkdﬃlv	tﬃn7]A_³\ﬁbpg`io:dp*`ct#j¢}dﬃjEÏt#jElc{mt$t#ne]A_µ\ﬁbp*`?
odp*`itﬃjrdﬃjX\ydﬃr9ZE`c\ﬁ#\ﬁ|v	tﬃn[bg`ihﬃjkdﬃlrﬁt#ofmt#j\j p*bqH`p*Z]A_ ldqHbp*ZkdpHdﬃng\ﬁj9h pH\dﬃb`ilc{
ng\ﬁmEng\ﬁbg\j pg\ {fdymkdﬃn*do:\"p*ng`crv	~EjEr"p*`itﬃj¢ Átﬃ~Eh#Z¥p*n*djEbv	t#no5kdﬃbg\ﬁfpg\r9ZEj`i5~E\bCdﬃlibt
ng\ﬁ$~`ing\7pgZEng\ﬁbgZEt#lcbg\ﬁpp*`cjEhv	t#n\"­$pgn*dﬃr"p*`itﬃj|tvb`ih#jkdl¢rt#ofmXt#jE\j pgbv	ngt#oÝp*ZE\Átﬃ~Eh#Z
bgmkdr\ﬃY[ZE\n\ﬁv	t#n\ﬃ}Erﬁt#o:mXt#jE\ﬁj p*b[o:d{fX\7o:`cbgb\`v(p*ZE\7]A_¹tvpgZE\erﬁt#o:mXt#jE\ﬁj p[Et$\b
jEtﬃpI\"­dﬃrﬁpglc{¿v	t#lclitqÆd½v	~jErﬁpg`it#j«n\mEn\b\j p*\ﬁº`cj¤pgZE\¶Átﬃ~Eh#Z¹mEdﬃn*dﬃof\ﬁpg\nbgmkdﬃrﬁ\ﬃ}t#n
p*ZE\yjEtﬃ`ibg\7lc\ﬁﬃ\l£\ﬁrt#of\bpgt!t¥ZE`ch#Z¢
Ì¬dﬃnglc`i\nlit$rdﬃl¨YH_¡mX\dﬃ®¤E\ﬁpg\rﬁpg`it#j5$kdﬃb\ p*\ﬁr9ZEjE`i5~E\ﬁbv	t#n^]A_¡\bxp*`codpg`it#j¤tﬃv=o^~El?
p*`crt#ofmtﬃjE\j pbg`ihﬃjkdﬃl}£b~Er9ZÕdﬃb¶?Ł,}£ng\5~E`cng\¶d|p*ZEn\bgZt#li¹pgtzX\bg\"pbgt½p*ZkdpIlit$rdﬃl
od­`cod¥rd~Ebg\ﬁÏ {½rnt#bgbxp*\no:bydjEzjEt#`cbg\^rdﬃjsX\I`ihﬃjEt#ng\ﬁ¢X]¯peqdbejEtﬃpg\s`ij«Ł
p*Zkdp¨pgZE\[p*ZEn\bZEt#lifli\"#\ﬁlk`ib¨dﬃmEmElc`irdp*`ct#j

b`ih#jEdﬃlÉdjE:`ibpgng`cE~p*`ct#jE\ﬁm\ﬁjEE\j pdﬃjE
ng\ﬁ$~`ing\ﬁbdÏmEng`ct#n¥YH_ dﬃjkdlc{$bg`cbftvep*ZE\|bg`ch#jkdﬃl[pgt¤lct!rdp*\¶p*n~E\rﬁt#ofmt#j\j p*bﬁ}¨t#jE\
odj$~Edﬃlil{#}ﬂp*t«\ﬁwkjE\¿djµdﬃmEmEnt#mEn`dpg\½p*Zng\bZEt#lcli\"#\l,CY[ZE\rt#ofmtﬃjE\j p¶lc`ijE®5`ijh
mEngt$r\ﬁE~En\½n\oftﬃ\bfp*ZE\|jE\\ﬁv	t#n¥b\ﬁpgpg`ijEh¿p*Zng\bZEt#lcali\"#\ﬁlib¥`ijÕp*ZE\|YH_¾Et#o:dﬃ`ij¢
Y[ZE\n\ﬁv	t#n\ﬃ}¨p*ZE\½mEngt#mXt#b\]A_ \ﬁbpg`io:dp*`ct#jºdﬃlih#tﬃng`cpgZEo `cb~Eb\ﬁv	~El=`ijadﬃ~pgt#odp*`irdﬃlil{
dﬃjE¶t#5Ë\rﬁpg`cﬃ\lc{:E\"p*\no:`cjE`ijhpgZE\ej5~Eo^X\ntv£bg`ihﬃjkdﬃlXrt#ofmtﬃjE\j p*bCdﬃjE¶\ﬁbp*`codp*`ijh
p*ZE\ﬁ`in[`cjEE`c$`cE~kdﬃl¢]A_kbﬁÈ·{¶\ofmElct{$`cjEhYH_î¬_Õv	tﬃn=b`ih#jEdﬃl¢\jZkdﬃjErﬁ\of\j p}È`cp[qCdﬃbdﬃlibt
bgZEtqHjpgZkdp¨p*ZE\mEngt#mXt#b\]A_¹\ﬁbpg`io:dp*`ct#jfdﬃlih#tﬃng`cpgZEoïrdﬃjbxp*`ilclÈt#p9d`ij:dﬃrrﬁ~En*dpg\u\ﬁbx
p*`codpg\btvrﬁt#ofmt#j\j pH]A_kb[`ijlitq
Ö×uØ
\j $`ingtﬃjEo:\ﬁj p*bE²¤\7jEtﬃpg\ep*Zkdp[p*ZE\yYH_î¬_
mEngt$r\ﬁE~En\n\5~E`cng\bHt#\ﬁngbgdﬃo:mli`ijh^tﬃvp*ZE\7b`ih#jkdlv	t#nHdﬃrﬁr~Engdp*\ewElcp*\ﬁng`cjEhEY[Z`ib[o:d{
\¨d[E`cb*dﬃdﬃj p*dﬃh#\¬`ijybgtﬃo:\ﬂn\dﬃl5dﬃmmEli`crdpg`it#jEbﬁ}mkdnp*`cr~Elidﬃngl{HqHZE\jp*ZE\¬t#\ﬁngb*do:mElc\
bg`ch#jkdﬃl¢`cb[jEtﬃp=ddﬃ`ilidﬃElc\ﬃ

E\b`in*dEli\|dﬃbm\ﬁrﬁpftﬃvupgZE\|Át#~h#Zºpgn*dﬃjbv	t#no$Edﬃbg\ﬁ]A_¾\bxp*`io:dpg`it#j«pg\r9ZEjE`c5~E\b
v	t#nHbgt#of\`ib[p*ZE\dﬃE`cli`p.{:pgt:mkdn*dﬃof\ﬁpg\ng`c\7p*Z\]A_Õv	~EjErﬁpg`it#j}|7jr\dﬃh dﬃ`cj¢}EZEtq\ﬁ#\ﬁn}
dﬃrrﬁ~En*dp*\mkdﬃn*do:\"p*\n`idp*`ct#j¶rdﬃj|t#jEl{¶t$rr~nHv	tﬃn=oI~Elcpg`irtﬃo:mXt#jE\ﬁj5pgbp*Zkdpudng\7v	ngt#o
p*ZE\fb*do:\frlidﬃbgbytﬃvv	~EjErﬁpg`it#jb£].j¤pgZE`ibymkdﬃmX\nﬁ}(qC\:mEngt#mXt#b\«dof\ﬁp*Zt!¢}(Edﬃbg\ﬁ«t#j
Ł©
li`cjE\dﬃndﬃjE¶jt#jEli`cjE\dnlc\dﬃbxpbg5~kdng\b[Edp9d wEpgpg`ijEhE}5qHZE`cr9ZdﬃlilctqHb¬v	t#nﬁíﬂp*ZE\erﬁldﬃbbg`?
wkrdp*`itﬃjstﬃv¬o^~Elp*`irﬁt#ofmt#j\j puqHZE`cr9Zs\ﬁlit#jhp*t¶E`\ﬁng`ijhrlidﬃbgb\bdﬃjEÏŁﬃudﬃrrﬁ~En*dp*\
mkdﬃngdﬃo:\"p*\ﬁn[\bpg`io:dp*`ct#jtﬃvp*Z\`cjEE`!`cE~kdﬃlrt#ofmXt#jE\j pgb
Y[ZE\mEngt#mXt#b\of\ﬁpgZEt$½tﬃv]A_\Ä­!pgn*dﬃr"p*`ct#j½mng\b\j p*\ﬁs`ij¶p*Z`ibHmkdﬃmX\n=`ibHh#\ﬁjE\n`irdﬃjE
od{¥X\udmEmEli`c\¥p*tIdﬃj {¥YH_¹ng\ﬁmEng\ﬁbg\j p*dp*`ct#j¢5].jp*Z`ib¬mkdﬃmX\nﬁ}$pgZE\
¸
·±»qCdﬃbCr9ZEtﬃbg\j
dﬃbH`cp[mngt$`iE\ﬁbudZE`ch#Zng\bt#li~!p*`itﬃj¢}n\E~Erﬁ\½`ij p*\ﬁnv	\n\jErﬁ\yYH_ºn\mEn\bg\ﬁj p9dpg`it#j¢
].jsbg~Eofo:dﬃn{ﬃ}¢dYH_kdﬃb\sp*\ﬁr9ZEjE`c$~\^v	t#neo^~Elp*`crt#ofmtﬃjE\j p=]A_\bxp*`io:dpg`it#j|qHZE`ir9Z
`ijErﬁt#ngmXt#ngdp*\ﬁb[bg`iofmElc\ﬃ}!{ﬃ\ﬁp=\ﬁ\r"p*`#\ﬃ}k`codh#\emEnt!rﬁ\bgb`ijEhpg\r9ZEjE`c5~E\b=qdﬃbHE\"#\ﬁlit#mX\
`ij7p*Z`ib£mkdﬃmX\nﬁY[ZE\ﬂp*\r9ZjE`i5~E\tﬃ\nrt#of\bodj5{utﬃvpgZE\¬li`co:`p9dpg`it#jEbXdﬃbbgt$r`idp*\ﬁqH`p*Z
tﬃp*Z\n7YH_µkdﬃb\Ïo^~Elcpg`irﬁt#o:mXt#jE\ﬁj pu]A_µ\bxp*`codpgt#ngbﬁ

of\ﬁpgZEt!zv	tﬃnebg`ch#jkdﬃlrt#ofmt
jE\j pIrldbgbg`wkrdp*`itﬃj¹dﬃj¹mkdﬃngdﬃof\ﬁp*\ﬁny\bpg`io:dp*`ct#j¢}¢`cjErtﬃngmXt#n*dpg`ijEh¶pgZE\:mngt#mXt#bg\ﬁ«]A_
\bxp*`io:dpg`it#jsp*\ﬁr9ZEjE`c$~\ﬃ}£qdﬃbdﬃlcbgt|mEng\ﬁbg\j pg\¢Y[ZE\mEnt#mXt#bg\ﬁ¹rlidﬃbgb`cwkrdp*`ct#j¿mEngt$r\Ä
E~En\|o:d{ X\¶~Ebg\ﬁa`ijÕo:dﬃj {«n\dﬃlHdﬃmmEli`crdpg`it#jEbbg~Er9Zadﬃb¥jE\ﬁqHXt#njaÌ¬Ì¨Ç bg\ﬁ`i~ng\
rlidﬃbgb`cwkrdp*`ct#j¢
~ ù(O£Rﬀ:ú.$SûX÷2.$OPö
Y[ZE\=dﬃ~pgZEt#ngbqt#~Elc¥li`i®\Cp*tdﬃr9®5jEtqHlc\Eh#\=îﬂngtvA#îd~El
Å
t#li`cp*

î\ﬁng`cjkdp9dl
Ø
\bg\dﬃngr9Z
Å
\j p*n\Ä}u±unﬁ
Å
ZEng`cb½·~Eng®\«dﬃjEe#dﬃjE\
Ø
`ir9ZEoft#jE
,Ø
t{ dﬃl
Å
ZE`cliEn\j9h§b|Át#bmE`cp*dﬃl}
·Cng`cbgkdjE\ﬃ}

~Ebxp*ngdﬃli`id (v	tﬃnt#nh dﬃjE`c`ijh=pgZE\dﬃ5~E`cbg`p*`itﬃjItﬃvkn\dﬃl!jE\ﬁqHXt#nj¥Ì¨Ì¨Çµbg\ﬁ`i~ng\
kdp*d¥~bg\½`ij¶p*Z`ib[mkdﬃmX\nﬁ

._0.5Q1.!OU).$ö
w~ðyHÇH/¶°h­n«N°h­g«SÉ<á7­g´g¬~µ(°9´g¬~³|º °9³r· ÁI³´n±}²g¯|²n±}´g¬~³|ºÖ´g«r±ÍÁ ³r­n´u°9³´u°9³r±¶h¼r­ËÂ²n±½¼r±}³r¾}¿1¶9¸°
Ý¬~ºP³N°9ÆãÏE<°9²g´ÅðP×|Â¼|³r·r°9µ±}³´u°9Æ®­ÉE²n¶¾±±· ¬~³|º­;¶9¸´g«r±"ÁÃá	á	á1õC&À]óÄÀyðôPôPöÄdTPöCÙÎRTPòPõ Ç
w öyŁNÇ_ŁrÇ H<²n¶ÙÌ3³SÉNà>³N°9Æ~¿´g¬®¾CÝ¬~ºP³N°9Æ®­>°9³r·E²n¶· ¼r¾}´ﬁªQ«r±¶h²n±}µ­e¸¶h²;ê>¬~Æ~Ñd±}²g´>ªQ²u°9³r­y¸m¶h²gµ­ÙÉ
ÁÃá	á	á1ªS²u°9³r­u°h¾}´g¬®¶h³r­ﬁ¶h³5ì<¬~²n¾}¼|¬~´n­>°9³r·ÍÝ¿­g´n±}µ­>ö ð(ÀïÄÀyðôñóÄ;ñhôCÙÎ ñhôPö Ç
w òyHÇH/¶°h­n«N°h­g«SÉ<á7­g´g¬~µ(°9´g¬~³|º °9³r· ÁI³´n±}²g¯|²n±}´g¬~³|ºÖ´g«r±ÍÁ ³r­n´u°9³´u°9³r±¶h¼r­ËÂ²n±½¼r±}³r¾}¿1¶9¸°
Ý¬~ºP³N°9ÆãÏE<°9²g´ﬂö ×	à>Æ~º¶h²g¬~´g«|µ­ﬂ°9³r·Ðà;¯|¯|Æ~¬®¾°9´g¬®¶h³r­ÉE²n¶¾±±· ¬~³|º­ﬂ¶9¸¡´g«r±#ÁÃá	á	á õCÐÀ]óÄ
ÀyðôPôPöÄdT9óÙÎRTPïPõ Ç
w óUyHÇ_ße¬®­g´g¬®¾PÉ_HÇﬀH/¶°h­n«N°h­g«SÉ_ÁI³r­g´u°9³´u°9³r±¶h¼r­ﬁÂ²n±½¼r±}³r¾}¿#á	­g´g¬~µ(°9´g¬®¶h³!¶9¸>¼N°h· ²u°9´g¬®¾°9³r·
ì<¼|Ñ|¬®¾Âë Ý¬~ºP³N°9Æ®­Q¼r­g¬~³|ºC´g«r±¡ì<²n¶P­n­7E	¶hÆ~¿³r¶hµ¬Û°9ÆPK ¬~ºP³r±}²yÏﬁ¬~Æ~Æ®±xJﬁ¬®­g´g²g¬~Ñ|¼|´g¬®¶h³SÉ|ÁÃá	á	á
ª²u°9³r­u°h¾}´g¬®¶h³r­;¶h³»Ý¬~ºP³N°9Æ}E²n¶¾±­n­g¬~³|ºóPó&ÀïÄ¡ÀyðôPôPïÄ¡ðT9óôÙÎ_ðTCTPò Ç
wTyCÇd"°9´gØ¶ÙÈ³|¬~ØÉ7ÇﬁÝ´u°9³|Ø¶È¬PÉﬁÁ ³r­g´u°9³´u°9³r±¶h¼r­»Â|²n±½¼r±}³r¾}¿ á	­g´g¬~µ(°9´g¬®¶h³l>­g¬~³|ºÐ´g«r±
K ¬~ºP³r±}²Jﬁ¬®­g´g²g¬~Ñ|¼|´g¬®¶h³ Ì3¬~´g«7°9²g¿¬~³|º °9³r·J°9´u°Jﬁ²g¬~È±}³K ¬~³r·|¶ÌÍS±}³|ºP´g«SÉ>ÁÃá	á	á
ª²u°9³r­u°h¾}´g¬®¶h³r­;¶h³»Ý¬~ºP³N°9Æ}E²n¶¾±­n­g¬~³|ºóïËÀôÄ¡ÀyðôPôPõÄeöPò ðTÙÎöPòPöCT Ç
Ł#Â
w ïyCÇÙÁIÈP°9³r¶È¬PÉëäÇGJ¡°9Ø¶È¬PÉ	ÇhÝ´u°9³|Ø¶ÙÈ¬PÉUE±}²y¸m¶h²gµ(°9³r¾±3¶9¸N½¼N°h· ²u°9´g¬®¾/´g¬~µ±[Î¸]²n±½¼r±}³r¾}¿
· ¬®­n´g²g¬~Ñ|¼|´g¬®¶h³r­Ð°h­ä¬~³r­g´u°9³´u°9³r±¶h¼r­ ¸]²n±½¼r±}³r¾}¿ ±­g´g¬~µ(°9´n¶h²n­ÙÉÁIá	á7á ªS²u°9³r­u°h¾}´g¬®¶h³r­Ð¶h³
Ý¬~ºP³N°9ÆE²n¶¾±­u­g¬~³|º	T ðÀyðÙÄ¡ÀöCCPòÄeñPñÎõPô Ç
w ñGy ÝdÇ	H3°9²gÑN°9²n¶P­n­u° Éﬂà;³N°9Æ~¿ ­g¬®­ ¶9¸¹ë&¼|Æ~´g¬®¾¶hµ¯¶h³r±}³´ SÂë Ý¬~ºP³N°9Æ®­ Ñ¿ °.ì/¶hµqÑ|¬~³r±·
K ¬~ºP³r±}²ÃÎêﬁ¶h¼|ºP«.ª²u°9³r­y¸¶h²gµ#ÉÁÃá	á	á ª²u°9³r­u°h¾}´g¬®¶h³r­ ¶h³.Ý¬~ºP³N°9Æ%E²n¶¾±­n­g¬~³|ºóò ÀïÄ
ÀyðôPôCTÄ¡ðT ðPð[Î_ðT ðT Ç
w õy ÝdÇ;H3°9²gÑN°9²n¶P­n­u° ÉoÇeS±}µ¶h¬~³r±PÉCà;³N°9Æ~¿ ­g¬®­Ö¶9¸&Þ>¶h³|Æ~¬~³r±°9²Âë Ý¬~ºP³N°9Æ®­äÑ¿eE°9´g´n±}²g³
ß>±¾¶hºP³|¬~´g¬®¶h³&¶9¸ªQ«r±}¬~²;ªQ¬~µ±[ÎÂ²n±½¼r±}³r¾}¿#ß>±}¯|²n±­n±}³´u°9´g¬®¶h³SÉ_ÁIá	á7áíÝ¬~ºP³N°9Æ}E	²n¶¾±­n­n¬~³|º
±}´g´n±}²n­>òËÀ]óÄ¡ÀyðôPôPïÄðPðöÙÎ_ðPðT Ç
w ôy ßÅÇ7ëäÇ7ßﬁ°9³|º°¿¿°9³SÉ3ÝdÇ²g¬®­g«|³N°9³SÉQÂr±°9´g¼|²n±Í¬®·|±}³´g¬ãÊN¾°9´g¬®¶h³Ó¬~³ ´g«r±Í´g¬~µ±[Î¸]²n±½¼r±}³r¾}¿
¯|ÆÛ°9³r±ﬁÑ¿(¼r­g¬~³|º´g«r±êﬁ¶h¼|ºP«Îß>°h·|¶h³Ë´g²u°9³r­y¸¶h²gµ#É)E°9´g´n±}²g³&ß>±¾¶hºP³|¬~´g¬®¶h³&ò9ó#ÀïÄÀöCC ðÙÄ
ðPð}óñÎ_ðPðTPõ Ç
w~ðy_ÞÇ1HQ±}³|³r±}´g´ÉÞÅÇÝ °9¬~´n¶|ÉRﬁ­g¬~³|ºq±· º±>¬~³ ¸m¶h²gµ(°9´g¬®¶h³ﬂ¬~³(´g¬~µ±[Î¸m²n±½¼r±}³r¾}¿(²n±}¯|²n±­n±}³´u°9´g¬®¶h³r­
¸¶h²7¾u«|¬~²g¯¯N°9²u°9µ±}´n±}²3±­g´g¬~µ(°9´g¬®¶h³SÉà;¯|¯|Æ~¬®±·ﬂ°9³r·ﬂì/¶hµ¯|¼|´u°9´g¬®¶h³N°9ÆSê°9²gµ¶h³|¬®¾;à>³N°9Æ~¿­n¬®­
ðõËÀïÄ"ÀöCCCTÄðPð}óñÎ_ðPðTPõ Ç
w~ðPðyﬀHÇ[HQ¶°h­g«N°h­g«SÉ;ê>±}¼|²g¬®­g´g¬®¾!¸m¶h²gµÅ¼|ÆÛ°9´g¬®¶h³ ¶9¸ª3ÂJ­Ée¬~³S×dHÇ[H/¶°h­n«N°h­g« Àmá	·¢Ç ÄYÉ>ªQ¬~µ±[Î
Âr²n±½¼r±}³r¾}¿ Ý¬~ºP³N°9ÆÜà>³N°9Æ~¿­g¬®­é°9³r·E	²n¶¾±­n­n¬~³|ºr×à ì/¶hµ¯|²n±}«r±}³r­g¬~È± ß;±Y¸±}²n±}³r¾±PÉ
á	Æ®­n±}È¬®±}²É ¶h³r·|¶h³SÉ_öCCPò É_ì<«SÇNö Ér¯|¯SÇröPôÙÎRTñÇ
w~ðöyÇê;¼r­u­u°9¬~³SÉ	HÇ	H/¶°h­n«N°h­g«SÉà3·r°9¯|´g¬~È±¬~³r­g´u°9³´u°9³r±¶h¼r­í¸m²n±½¼r±}³r¾}¿é±­g´g¬~µ(°9´g¬®¶h³ ¶9¸
µÅ¼|Æ~´g¬®¾¶hµ¯d¶h³r±}³´	Âë8­g¬~ºP³N°9Æ®­¼r­g¬~³|ºﬁ½¼N°h· ²u°9´g¬®¾<´g¬~µ±[Î¸]²n±½¼r±}³r¾}¿Å· ¬®­g´g²g¬~Ñ|¼|´g¬®¶h³r­ÙÉ9ÁÃá	á	á
ª²u°9³r­u°h¾}´g¬®¶h³r­;¶h³»Ý¬~ºP³N°9Æ}E²n¶¾±­n­g¬~³|º	TCËÀõÄ¡ÀöCCPöÄ¡ðõPïPïÙÎ_ðõñhï Ç
w~ðòy!7Çßﬁ°9³|Ø¬~³r±PÉÞÅÇ|Ý´n±}È±}³r­n¶h³SÉ|ëäÇëÍ±­gÑN°9«SÉ)HÇHQ¶°h­g«N°h­g«SÉàÕÞﬁ¶h³r­g´u°9´g¬®¶h³N°9²g¿ëÍ¶·|±}Æd¶9¸
Þﬁ±}Ì3Ñ¶h²g³#á	á<âCÉrÁÃá	á	á ªS²u°9³r­[°h¾}´g¬®¶h³r­;¶h³"H/¬®¶hµ±· ¬®¾°9Æ+á	³|ºP¬~³r±±}²g¬~³|ºrÉ_°h¾¾±}¯|´n±·¢Ç
w~ð}óUy_ëäÇëÍ°9ÆÛ°9²gÈ¬~Æ~¬aÉSëäÇë5±­gÑN°9«SÉPHÇPHQ¶°h­g«N°h­g«SÉ¢ªQ¬~µ±YÏ¸m²n±½¼r±}³r¾}¿»· ¬®­n´g²g¬~Ñ|¼|´g¬®¶h³µ¶hµ±}³´n­
¶9¸+«r±°9²g´3²u°9´n±Èh°9²g¬Û°9Ñ|¬~Æ~¬~´I¿(¸¶h²Q³r±¶h³N°9´u°9ÆS­n±}¬ba¼|²n±¡·|±}´n±¾}´g¬®¶h³SÉ|¬~³S×)E²n¶¾PÇ|ÁIá	á7á Áyì/à¡Ý|ÝREÉ
	¶hÆaÇrò É_öCCPï É|¯|¯SÇSð}óôÙÎ_ðTPö Ç
w~ðTyﬀŁNÇNÁIÆ~Æ~¬~³|ºPÌ<¶h²g´g«SÉŁrÇ¬~´g´gÆ®±}²É_àÝ¼|²gÈ±}¿#¶9¸	´g«r±ê>¶h¼|ºP«ÍªQ²u°9³r­y¸¶h²gµ#Éì/¶hµ¯|¼|´n±}²ﬁ¬®­g¬®¶h³
°9³r·&â²u°9¯|«|¬®¾°9Æ+ÁIµ(°9º±E²n¶¾±­u­g¬~³|ºóPó5ÀyðÙÄÀyðôPõPõÄ;õñÎ_ðPðï Ç
w~ðïyﬀHÇHQ¶°h­g«N°h­g«SÉÔëäÇﬂëÍ±­gÑN°9«SÉ#Ý¬~ºP³N°9Æá³|«N°9³r¾±}µ±}³´ÜÑ¿ ªQ¬~µ±[ÎÂ²n±½¼r±}³r¾}¿WE	±°9Ø
Â¬~Æ~´n±}²g¬~³|ºrÉrÁÃá	á	á1ªS²u°9³r­u°h¾}´g¬®¶h³r­ﬁ¶h³ÍÝ¬~ºP³N°9Æ}E	²n¶¾±­n­n¬~³|º	TPöËÀ]óÄ¡ÀöCC9óÄ3ôPöPôÙÎôPòñÇ
w~ðÙñGyﬀHÇ HQ¶°h­g«N°h­g«SÉÙªQ«r±¶h²g¿¶9¸r½¼N°h· ²u°9´g¬®¾	ª3Â9J­É¬~³S×HÇ HQ¶°h­g«N°h­g«Àmá7·¢Ç ÄYÉÙªQ¬~µ±[ÎÂ|²n±½¼r±}³r¾}¿
Ý¬~ºP³N°9ÆSà>³N°9Æ~¿ ­g¬®­3°9³r·%E²n¶¾±­u­g¬~³|ºr× àì/¶hµ¯|²n±}«r±}³r­g¬~È±"ß>±Y¸m±}²n±}³r¾±PÉ áÆ®­u±}È¬®±}²É S¶h³r·|¶h³SÉ
öCCPò Édì<«SÇrò É|¯|¯SÇ+TPôÙÎõ ðPÇ
w~ðõyﬀHÇUHQ¶°h­g«N°h­g«SÉPªQ¬~µ±[Î¸m²n±½¼r±}³r¾}¿¾¶h³r¾±}¯|´n­É¬~³S×CHﬁÇCHQ¶°h­g«N°h­n«&Àmá	·¢Ç ÄYÉªQ¬~µ±[ÎÂ|²n±½¼r±}³r¾}¿
Ý¬~ºP³N°9ÆSà>³N°9Æ~¿ ­g¬®­3°9³r·%E²n¶¾±­u­g¬~³|ºr× àì/¶hµ¯|²n±}«r±}³r­g¬~È±"ß>±Y¸m±}²n±}³r¾±PÉ áÆ®­u±}È¬®±}²É S¶h³r·|¶h³SÉ
öCCPò Édì<«SÇ¢ðPÉ|¯|¯SÇ|ó9ÎöñÇ
w~ðôy_ëäÇËà>²g³r¶hÆ®·¢É#ëlÇ&ß;¶±­n­gº±}³SÉ%HÇ%HQ¶°h­g«N°h­g«SÉ5Ý¬~ºP³N°9ÆäÂ+¬~Æ~´n±}²g¬~³|º ¼r­g¬~³|º Â|²n±½¼r±}³r¾}¿
á	³r¾¶· ¬~³|º1°9³r·Õ´g«r±ªQ¬~µ±[ÎÂ²n±½¼r±}³r¾}¿¡EÆÛ°9³r±PÉ;¬~³S×dE²n¶¾PÇeàﬁ­g¬~Æ®¶hµ(°9²Íì/¶h³ ¸gÇ~ÉdE°h¾}¬ãÊN¾
ì/¶ÙÈ±PÉ_ì/àÉ¢ðôPôPò Ér¯|¯SÇ¢ð}óTPôÙÎ_ð}óïPò Ç
ŁﬃÃ
w öCy_àÇhÂN°9²u°9ºrÉPáeÇCJ±}Æ~¯SÉhá	· º±QÆ~¬~³|Ø¬~³|º¡Ñ¿C­n±½¼r±}³´g¬Û°9Ær­n±°9²n¾n«SÉCE°9´g´n±}²g³(ß>±¾¶hºP³|¬~´g¬®¶h³öPõCÀTÄ
ÀyðôPôCTÄeï ðPð[ÎïPòPò Ç
w ö ðy_ª¡Ç8à3¾u«N°9²g¿° É àÇ8ß>°¿ÉéÁ µ(°9º±¢E	²n¶¾±­n­n¬~³|ºr×]E²g¬~³r¾}¬~¯|Æ®±­ °9³r· à;¯|¯|Æ~¬®¾°9´g¬®¶h³r­É
K ¬~Æ®±}¿ÔÁ ³´n±}²n­n¾}¬®±}³r¾±PÉNêﬁ¶hÑd¶hØ±}³SÉ|ÞxŁrÉNöCCCT Ç
w öPöyﬀHÇHQ¶°h­g«N°h­n«SÉ9âCÇE	¼|´gÆÛ°9³r·¢É£Jﬁ¬®­n¾}²n±}´n±7´g¬~µ±[Î¸]²n±½¼r±}³r¾}¿"· ¬®­g´g²g¬~Ñ|¼|´g¬®¶h³r­É¬~³S×GHÇHQ¶°h­g«N°h­n«
Àmá7·¢Ç ÄYÉﬂªQ¬~µ±[ÎÂr²n±½¼r±}³r¾}¿ Ý¬~ºP³N°9Æ!à;³N°9Æ~¿ ­g¬®­Ó°9³r·WE²n¶¾±­n­g¬~³|ºr×Ôà ì/¶hµ¯|²n±}«r±}³r­g¬~È±
ß>±Y¸m±}²n±}³r¾±PÉ|á	Æ®­n±}È¬®±}²É$S¶h³r·|¶h³SÉ_öCCPò É_ì<«SÇ_ï Ç~ðPÉ|¯|¯SÇröPòPöÙÎö9órðPÇ
w öPòy_ëäÇNß>¶·|±}³SÉdà>³N°9Æ®¶hºË°9³r·Jﬁ¬~ºP¬~´u°9Æ	ì/¶hµµq¼|³|¬®¾°9´g¬®¶h³ÖÝ¿ ­g´n±}µ­ÉNóP´g«!á	· ¬~´g¬®¶h³SÉPE²n±}³´g¬®¾±
ê°9Æ~ÆaÉ>¯|¯d±}²>Ý °h·|· Æ®±Åße¬~È±}²É|ÞxŁrÉ¢ðôPôPï Ç
w ö9óUyÝdÇE±}Æ®±}ºrÉHﬁÇE¶h²u°9´É+HÇrÂr²g¬®±· ÆÛ°9³r·|±}²É_ªQ«r±"àﬁ¾n«|¬®±}ÈP°9Ñ|Æ®±"àﬁ¾¾}¼|²u°h¾}¿Ô¬~³&á	­g´g¬~µ(°9´g¬~³|º´g«r±
ÁI³r­g´u°9³´u°9³r±¶h¼r­"E«N°h­n±l°9³r·ÓÂ+²n±½¼r±}³r¾}¿Ó¶9¸° ì/¶h³r­n´u°9³´&à>µ¯|Æ~¬~´g¼r·|±lÝ¬~ºP³N°9ÆaÉ;ÁÃá	á	á
ª²u°9³r­u°h¾}´g¬®¶h³r­;¶h³»Ý¬~ºP³N°9Æ}E²n¶¾±­n­g¬~³|ºórðÀïÄ¡ÀyðôPôPòÄeöPö ðïÙÎöPöPö9órÇ
w öCTy_ßÅÇ>à>ºP²u°ÌQ°9ÆaÉ¡ßqÇ¡Ý«r±}Èº°h¶h³|ØP°9²ÉqÝdÇ¡Ý °9«N°h­g²u°9Ñ|¼r· «r±PÉ"à ¸m²n±­g«Æ®¶¶hØ °9´»´g«r±Öêﬁ¶h¼|ºP«
´g²u°9³r­g¸m¶h²gµ#É_E°9´g´n±}²g³5ß>±¾¶hºP³|¬~´g¬®¶h³fS±}´g´n±}²n­ÅðÙñËÀyðÄ¡ÀyðôPôPïÄðPïCTÙÎ_ðPïPõ Ç
w öPïyﬀHÇH/¶°h­n«N°h­g«SÉÅëäÇë5±­gÑN°9«SÉà*´g¬~µ±YÏ¸m²n±½¼r±}³r¾}¿.°9¯|¯|²n¶°h¾n«.¸¶h²¹³r±}Ì3Ñ¶h²g³.­u±}¬ba¼|²n±
·|±}´n±¾}´g¬®¶h³SÉÁIá	á7áÜá³|ºP¬~³r±±}²g¬~³|º5¬~³ë5±· ¬®¾}¬~³r±°9³r·H/¬®¶hÆ®¶hºP¿»ëÍ°9º°£a¬~³r±öC!ÀTÄÀöCC ðÙÄ
T9ó9Îï9órÇ
w öñGy_ëäÇ	Ý¾n«r±}²É	ëäÇ	Ý¼|³SÉ¤JCÇÝ´n±}¯|¯±PÉ	ßÅÇâ¼|´g«|²g¬®±PÉßqÇ	Ý¾}ÆÛ°9ÑN°h­n­g¬aÉ7ì/¶hµ¯N°9²g¬®­n¶h³1¶9¸ﬁá	á<â
­n¯d±¾}´g²u°9Æ3°9³r·Ö¾¶h²g²n±}ÆÛ°9´g¬®¶h³µ±°h­g¼|²n±­Ñd±}´IÌ<±±}³«r±°9Æ~´g«¿ä´n±}²gµ °9³r·¹¯|²n±}´n±}²gµ ¬~³ ¸a°9³´n­ÙÉ
E±· ¬Û°9´g²g¬®¾qÞﬁ±}¼|²n¶hÆ®¶hºP¿!ðËÀöÄ¡ÀyðôPô9óÄð9ó9Î_ðPõ Ç
w öPõyﬀEÇ7°9³r¾°h­g´n±}²É\Ço¥ °9Æ~ØP°9¼r­gØP°h­Éì<¼|²gÈ±Ü°9³r·éÝ¼|²y¸°h¾±ÓÂ¬~´g´g¬~³|ºr×à>³8Á ³´g²n¶· ¼r¾}´g¬®¶h³SÉ
à3¾°h·|±}µ¬®¾¦E²n±­n­É5¶h³r·|¶h³SÉðôPõPï Ç
w öPôy_ª¡Çì/¶hÆ®±}µ(°9³SÉc§CÇ¢¬aÉÖà>³%ÁI³´n±}²g¬®¶h²éªQ²g¼r­g´.ß;±}ºP¬®¶h³*à;¯|¯|²n¶°h¾u«*¸m¶h².Þﬁ¶h³|Æ~¬~³r±°9²
ë5¬~³|¬~µ¬baÙ°9´g¬®¶h³lÝ¼|Ñ)¨g±¾}´¡´n¶HQ¶h¼|³r·|­ÉSÝÁÃà>ë©Ł¶h¼|²g³N°9Æ	¶h³t>¯|´g¬~µ¬baÙ°9´g¬®¶h³lï»ÀöÄCÀyðôPôPïÄ
órðõÙÎóPóT Ç
w òCyﬀEÇâﬁ¬~Æ~ÆaÉK Ç¢ë&¼|²g²u°¿É¢ëlÇK!²g¬~ºP«´É}E²u°h¾}´g¬®¾°9Æ>¯|´g¬~µ¬baÙ°9´g¬®¶h³SÉà3¾°h·|±}µ¬®¾PÉÞ>±}Ìª§7¶h²gØÉ
ðôPõ ðPÇ
w ò ðyﬀHÇªHQ¶°h­g«N°h­g«SÉëlÇë5±­nÑN°9«SÉEÇ ì/¶hÆ®· ¬~´«aÉÞﬁ±}Ì3Ñ¶h²g³ á	á/â ­n±}¬ba¼|²n±¯N°9´g´n±}²g³
¾u«N°9²u°h¾}´n±}²g¬®­u°9´g¬®¶h³Ò¼r­g¬~³|º1´g¬~µ±YÏ¸]²n±½¼r±}³r¾}¿ °9³N°9Æ~¿ ­g¬®­É>¬~³S×ZE²n¶¾PÇ>ÁÃá	á	á ÁI³´n±}²g³N°9´g¬®¶h³N°9Æ
ì/¶h³ ¸±}²n±}³r¾±#¶h³Ðà3¾¶h¼r­n´g¬®¾­É<Ý¯±±¾n« °h·ÐÝ¬~ºP³N°9ÆxE²n¶¾±­n­g¬~³|ºrÉ<Ý °9Æ~´+°9Ø±5ì<¬~´ ¿ÉÝàÉ
öCC ðPÉr¯|¯SÇ¢ð9órð[Î_ð9óPórÇ
w òPöyﬀEÇﬁì/±}Æ~ØP° ÉdEÇﬁì/¶hÆ®· ¬~´«aÉﬁÞ>¶h³|Æ~¬~³r±°9²5³r¶h³r­g´u°9´g¬®¶h³N°9²g¿¬K ¬®±}³r±}²&µ¶·|±}Æq¶9¸¬~³ ¸°9³´5á	á<â
­u±}¬ba¼|²n±­É|ÁIá7á	áÐª²u°9³r­u°h¾}´g¬®¶h³r­>¶h³H<¬®¶hµ±· ¬®¾°9Æá³|ºP¬~³r±±}²g¬~³|º(óô&ÀïÄÀöCCPöÄdTCTPïÙÎRTPï9órÇ
Ł#Ù
